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Experimental 
Glass slides were cut and cleaned for use as  
substrates. Thin films of  Cu doped ZnTe 
were then deposited on each substrate in a  
vapor transport depositor. The ZnTe and Cu  
were co-deposited at a pressure of  6x10-6 
and a temperature of 100 °C, with 
 thicknesses of  150nm (ZnTe) and 15nm  
(Cu), for a total film thicknesses of 165nm.  
 
Electrical characteristics were measured  using a Lakeshore  
Hall system. Measurements of the transmittance and  
reflectance of samples were done  using a Cary spectrophotometer.  
Samples were loaded into a Rapid Thermal Processor where they 
were annealed in 2 torr  of Ar gas from 150°C – 550°C  in 
increments of 50°C, for 30 seconds. 
 
 
Discussion and Conclusions 
• The sample that was situated in the right (relative to 
 Figure 4) of the VTD had much higher resistance than 
 the one situated to the left 
• The layout of the VTD likely results in some 
 samples receiving high concentrations of Cu and low  
concentrations of ZnTe, and vice versa (Figure 7) 
• Samples with concentrations of Cu would be 
 expected to display lower resistances, which the left 
 sample did, and vice versa 
• Carrier Density increases by orders of magnitude  
after  RTP at 500°C for the samples high in ZnTe 
• This corresponds to the temperature at which ZnTe began to evaporate from 
the samples (Figure 3) 
• The RTP temperature sensor is likely heated at a different rate than the sample 
• The ZnTe was likely hotter than 500°C 
• The type switches between measurements, depending on field strength 
and processing conditions. 
• This occurrence could be due to a number of effects, most notably lack of 
uniformity in the films and or the contact geometry2 
• The gradient of copper could also contribute to a photo voltage 






• CdTe solar cells can  
be produced inexpensively 
• Cu doped ZnTe films 
 are used as  back-contact 
 interfacial layers for CdTe 
 because  they are p-type 
 and have a small valence 
band  discontinuity with CdTe1 
• Rapid Thermal Processing 
 (RTP) can anneal ZnTe layers 
• This can improve  
grain quality and reduce  
defects 
• Our group has demonstrated that RTP annealing can 
improve device performance (Figure 1) 
• Better understanding the electrical effects of RTP annealing 







Figure 5. Bulk carrier density, mobility, and  sheet 
resistance data for  the  left  (lower-resistivity) sample. 
Figure 4. Bulk carrier density, mobility, and  sheet 
resistance data for  the right (higher-resistivity) sample. 
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Figure.2 Image of 
the RTP 
Figure. 3  (A) highly resistive 
sample before RTP, (B) Sample 
after RTP at 550°C, (C) ZnTe 
evaporated from the sample onto 
a quartz covering at 550°C 
Figure.4  Inside of the Vapor Transport Depositor (VTD). A 
divider separates the ZnTe and Cu source boats (one can be seen 
on the left).  
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Pre-RTP 0.122 p 84.9 n 5.35 5.79 0.00834 
150 2.04 p 45.4 p 7.79 0.238 0.0107 
200 1.57 n 6.62 p 5.65 427 0.101 
250 0.931 p 1.11 n 4.04 1.01 0.841 
300 1.34 p 1.91 n 7.08 0.398 0.280 
350 1.60 n 4.13 p 5.59 0.423 0.164 
400 0.0445 n 0.0746 n 9.03 9.42 5.62E 
450 1.97 n 6.05 p 0.809 2.37 0.773 
500 1.14 p 4.33 p 0.407 8.13 2.15 
















Figure 6. Absorption, Transmittance, and Reflectance of (a) High-resistivity sample after 500°C RTP anneal, (b) a similarly high-
resistivity sample before annealing, (c) a low resistance sample after 500°C RTP anneal 
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Figure. 7 material containers (a) 
and (b) evaporate Cu and ZnTe 
respectively onto samples (c).  
Proximity and the divider (d) result 




























150 0.0255 p 0.0481 p 27600 539 285 
200 1.63 n 5.00 n 29000 8.01 2.61 
250 3.31 p 12.4 p 25600 4.46 1.19 
300 0.0229 p 1.85 n 28700 577 7.15 
350 6.91 n 2.85 p 14600 3.75 9.08 
400 2.40 p 23.3 n 10100 15.6 1.60 
450 7.70 p 30.9 n 2840 17.3 4.32 
500 16800 p 19800 p 5.30 4.25 3.60 
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